Response  by D'Lima, Darryl et al.
Osteoarthritis and Cartilage (2002) 10, 590
© 2002 OsteoArthritis Research Society International. Published by Elsevier Science Ltd. All rights reserved. 1063–4584/02/$35.00/0
doi:10.1053/joca.2002.0804, available online at http://www.idealibrary.com on
International
Cartilage
Repair
SocietyResponseDear Dr Altman
REF: Letter from Aspden et al. ‘Impact loading: physiologi-
cal or pathological?’
We agree with most of what was stated in the letter by
Aspden et al. Their arguments to restrict definitions of
impact to transient loads in which the time to peak load is
less than 30 ms are sound. Which is probably why the term
‘injurious compression’ was used by Loening et al.1 since
the rate of loading was rather slow. There is no question
that the rate of loading we reported was too slow to qualify
as ‘impact’2. However, the results of our study are still valid.
Our early tests were performed in a servohydraulic testing
device in which the time to peak injury load was 70 ms. This
was a fairly rapid rate of loading and within the range of
physiologic loading rates defined by Aspden et al. We later
found that it was easier to produce consistent cell death
with the slower rate of injury we reported. But we did not
see substantial differences in the type of cell death (i.e.
necrosis vs apoptosis) or in the % of cells undergoing
apoptosis. Since a strain controlled experiment produced
more reproducible results, that is what we used to test our
hypothesis.
We have validated our results (mechanical injury pro-
duces apoptosis) in a wide variety of models including
in vivo impact (using a drop tower apparatus, as described
by Jeffrey et al.3). Abstracts of the results are available4–6.
Briefly, ‘injurious compression’ produced similar results to
‘impact injury’ in osteochondral explants, whole rabbit
patellofemoral joint (ex vivo), and in vivo. We also found
high levels of apoptosis in patients with history of acute
injury to the knee7. We therefore feel that we have
validated our injury model in actual clinical conditions. We
share the concern regarding the validity of the wealth
of in vitro data available and its relevance to the clinical
situation.590Darryl D’Lima, MD, Martin Lotz, MD and
Clifford Colwell, MD
Scripps Clinic
10666 North Torrey Pines Road
La Jolla,
CA 92037
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